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(54) Vehicle body front structure 

(57) A vehicle body front structure includes: a franne 
(1.2,3) having a front frame (1) and a floor frame (3) 
joined together by a curved portion (2) provided along 
a toe board (6). the front frame ( 1 ) extending in a forward 
direction from the curved portion (2), the floor frame (3) 
extending in a rearward direction therefrom: a side 
structure (4,5) disposed transversely outwardly of the 
frame (1 ,2,3), respectively; and a closed-section torque 
box (7) for joining the frame (1 ,2,3) to the side structure 



(4,5). The frame (1 ,2,3) and the side structure (4,5) are 
joined to an upper surface (8) of the torque box (7) to 
be substantially horizontally relative to each other, and 
are also joined to a lower surface (1 0) of the torque box 
(7) which is formed in such a manner as to be oriented 
downwardly toward the side structure (4,5), to thereby 
Increase the joint area of the torque box (7) on a side 
thereof where the torque box (7) Is joined to the side 
structure (4,5). 



FIG. 1 
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Description 

[0001] The present invention relates to a vehicle body 
front structure having closed -section torque boxes for 
joining frames and side structures. 
[0002] In general, in a front structure of a vehicle such 
as an automobiie, front frames extend In a longitudinal 
direction of a vehicle body along inner sides of wheel 
aprons constituting side walls of an engine compart- 
ment. The front frame inclines downwardly to connect 
to a floor frame from a toe board, as a boundary, which 
separates a passenger compartment from the engine 
compartment. On the other hand, a side stmcture which 
defines the vehicle width is disposed outwardly of the 
frame by the width of a wheel well in which a wheel is 
accommodated. The side structure is constituted by a 
front pillar and a side sill which is connected to a lower 
end portion of the front pillar to form a step portion or 
the like. A toe board portion constitutes a rear portion of 
the wheel well and joins the frame and the side structure 
in a transverse direction. 

[0003] However, the rigidity of a portion In the vicinity 
of the rear end portion of the front frame cannot be suf- 
ficient with the construction in which the front frame is 
Joined to the side structure only by the toe board. In case 
an excessive impact load is applied to the front frame 
from the front, not only the deformation behavior at the 
rear end portion of the front frame become uncertain but 
also the dispersion of the impact load to the side struc- 
tures becomes insufficient, there being caused a risk 
that the front frame starts to deform too early. To cope 
with this, a torque box is disposed between the front 
frame and the side structure in order to assist the toe 
board in allowing the side structure to effectively bear 
the load applied to the front frame. 
[0004] Conventionally, a torque box structure dis- 
closed in JP-A-7-1 6511 8 which is in Fig. 8 as a first con- 
ventional example and a dash panel structure disclosed 
in JP-A-2000-16333 which is shown in Fig. 9 as a sec- 
ond conventional example are taken as atorque box dis- 
posed to complement arid reinforce the toe board which 
joins the front frame to the side structures as described 
above. The first conventional example shown in Fig. 8 
is constructed such that a flange for joining a rear portion 
22 of a front side member (a front frame) 21 to a dash 
panel (a toe board) 26 is extended downwardly so as to 
overlap a floor member of a torque box 27 for joining a 
side structure Including a front pillar 24 and a side sill 
25 to the front side member 21 , so that the rigidity of the 
flange is increased, whereby the weight of the dash pan- 
el is reduced and the welding performance is also im- 
proved. Reference numeral 35 denotes a wheel well. 
[0005] On the other hand, the second conventional 
example shown in Fig. 9 is constructed such that a dash 
panel 46 is divided into half so as to form a closed-sec- 
tional structure at the divided portion with upper and low- 
er panels, that a rear end portion 42 of a front side mem- 
ber 41 is connected to the closed-sectional structure, 



and that the closed-sectional structure is extended as 
far as a proximal portion of a front pillar 44 to be joined 
thereto. Then, a torque box 47 for joining a frame to a 
side stmcture Including the front pillar 44 and a side sill 

5 45 is disposed at a lower portion of the dash panel 46 
or a portion of the rear end portion 42 of the front side 
member 41 which inclines downwardly to connect to a 
floor frame 43, whereby the impact load from the front 
is borne by the closed-sectional structure to transmit 

10 part of the impact energy to the front pillar 44 or the like 
without providing any particular cross member but with 
a light and inexpensive structure. Reference numeral 55 
denotes a wheel well. 

[0006] In the vehicle body front structure incorporat- 
es ing the conventional torque boxes, however, any of the 
torque boxes for joining the front side member to the 
side structure is joined to the inclined portion where the 
rear end portion of the front side member is joined to the 
floor frame one step down or to a portion of the floor 
20 frame reanward of the inclined portion. Then, in case an 
excessive impact load resulting from a frontal collision 
is applied to the front side members, there has been 
caused a risk that the front side members start to deform 
toward the interior of the passenger compartment be- 
25 fore the sufficient transmission or dispersion of the im- 
pact load through the torque box Is attained. Moreover, 
with the second conventional example, the closed-sec- 
tional structure is formed at the divided portion of the 
dash panel using the upper and lower panels, and this 
30 calls for an increase in production costs since separate 
fabricating processes are involved, and additionally a 
complicated structure -cannot be avoided. 
[0007] Then, an object of the present invention is to 
provide a vehicle body front structure which can solve 
35 the problems inherent In the vehicle body front stnjc- 
tures incorporating therein the conventional torque box- 
es, improve the rigidity at the rear end portion of the front 
frame and attain the sufficient transmission or disper- 
sion of impact load to the side structures on ly with a sim- 
40 pie structure. 

[0008] To attain the object, according to a first aspect 
of the present invention, there is provided a vehicle body 
front structure including: a frame having a front frame 
and a floor frame joined together by a curved portion 
45 provided along a toe board, the front frame extending in 
a fonward direction from the curved portion, the floor 
frame extending in a rearward direction therefrom; a 
side structure disposed transversely outwardly of the 
frame, respectively; and a closed-section torque box for 
so joiningtheframetothesldestructure, wherein theframe 
and the side structure are joined to an upper surface of 
the torque box to be substantially horizontally relative to 
each other, and the frame and the side structure are 
joined to a lower surface of the torque box which is 
55 fonmed in such a manner as to be oriented downwardly 
toward the side structure, to thereby Increase the joint 
area of the torque box on a side thereof where the torque 
box is joined to the side structure. 
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[0009] Further, according to a second aspect of the 
present invention, there Is provided a vehicle body front 
structure including: a frame having a front frame and a 
floor frame joined together by a curved portion providing 
along a toe board, the front frame extending in a forward 5 
direction from the curved portion, the floor frame extend- 
ing in a rearward direction therefrom; a side structure 
disposed transversely outwardly of the frame, respec- 
tively; and a closed-section torque box for joining the 
frame to the side structure, wherein the torque box Is io 
joined to the frame in such a manner as to extend from 
the front frame to the curved portion, 
[0010] According to a third aspect of the present in- 
vention, there is provided a vehicle body front structure 
according to the first or second aspect of the present '5 
invention, wherein the curved portion is joined to a lower 
surface at a rear end of the front frame. 
[0011] According to a fourth aspect of the present in- 
vention, there is provided a vehicle body front structure 
according to any of the first to third aspects of the 20 
present invention, wherein the torque box is formed into 
a shape of a closed-section by a gusset disposed on an 
engine compartment side and the toe board joined to 
the gusset and disposed on a passenger compartment 
side, and wherein a first joint surface and a second joint 
surface are f omried on an upper surface and a lower sur- 
face of the gusset, respectively, in such a manner as to 
be joined to corresponding surfaces of the toe board. 
[0012] According to af ifth aspect of the present inven- 
tion, there Is provided a vehicle body front structure. ac- 
cording to the fourth aspect of the present, invention, 
wherein a third joint surfacefls formed from a ^r6nt sur- 
face of the gusset toward the tOe board/ : 
[0013] According to a sixth aspect of the present in- 
vention, there is provided a vehicle body front structure 
according to any of the first to fifth aspects of the present 
invention, wherein the torque box is divided into a first 
torque box disposed transversely inside and a second 
torque box disposed contiguously with the first torque 
box and transversely outside. 

[0014] According to a seventh aspect of the present 
invention, there is provided a vehicle body front struc- 
ture according to the sixth aspect of the present inven- 
tion, wherein the toe board is disposed on a passenger 
compartment side of the first torque box, between the 
first torque box and the second torque box and on an 
engine compartment side of the second torque box. 
[0015] Thus, the rigidity of the portions in the vicinity 
of the rear end portions of the front frames is ensured 
by disposing the uniquely configured torque boxes be- 
tween the front frames and the side structures, and the 
impact load can be transmitted or dispersed sufficiently 
to the side structures from the initial stage of deforma- 
tion of the front frames, so that the front frames are al- 
lowed to defomn in a stable fashion, whereby the dann- 
age to the passenger compartment can be minimized. 

Fig. 1 is a perspective view of a main part of a first 
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embodiment of a vehicle body front structure of the 
present invention; 

Fig. 2A is a front view of the first embodiment of the 
vehicle body front structure of the present invention 
as seen in a direction indicated by an arrow A in Fig. 

1 ; : 

Fig. 2B is a cross-sectional view of the same taken 
along the line B-B in Fig. 1 ; 
Fig. 3 is a perspective view of a front part of a vehicle 
body of the first embodiment of the vehicle body 
front structure of the present invention; 
Fig. 4 is an exploded perspective view of a main 
part, which is Indicated by reference character C in 
Fig. 3, of the first embodiment of the vehicle body 
front structure of the present invention; 
Fig. 5 Is a perspective view of a main part of a sec- 
ond embodiment of a vehicle body front structure of 
the present invention; 

Fig. 6 is a cross-sectional view of the second em- 
bodiment of the vehicle body front structure of the 
present invention taken along the line D-D in Fig. 5; 
Fig. 7 is an exploded perspective view of the second 
embodiment of the vehicle body front structure as 
seen In a direction indicated by an arrow E in Fig. 6; 
Fig. 8 is a perspective view of a torque box structure 
according to a first conventional example; and 
Fig. 9 is a perspective view of a dash panel structure 
according to a second conventional example. 

[0016] Embodiments of a vehicle body front structure 
according to thjB present invention will be described be- 
low tw.ith reference to the appended figures.. 
[001.7] Figs.. 1 to 4 show a first embodiment of a vehi- 
cle body front.structu re according to the present inven- 
tion. As shown in Fig. 1 , a vehicle body front structure 
of the present invention includes front frames 1 (a right- 
handpside .frame being not shown), floor frames 3 (a 
. right-hand side frame being not shown), side stoictures 
4, 5 and a crossed section torque box 7. The front frame 
1 and -the floor frame 3 extend forward and rearward, 
respectiyely, f rom a curved portion (frame) 2 provided 
along:a:tpe board 6. The side structures 4, 5 are dis- 
posed transversely outwardly of the frames 1,3, respec- 
tively. The closed-section torque box 7 joins the frames 
1 , 3 to the side structures 4, 5. 

[001 8] According to a first aspect of the present inven- 
tion, in the above-mentioned vehicle body front struc- 
ture, the frame 1 and the side structure 4 are joined to 
an upper surface 8 of the torque box 7 to be substantially 
horizontally relative to each other, and the frame 2 and 
the side structures 4, 5 are joined to a lower surface 10 
of the torque box 7 which is fomned in. such a manner 
as to be oriented downwardly toward the side structures 
4, 5, to thereby increase the joint area of the torque box 
7 on a side thereof where the torque box 7 is joined to 
the side structures 4, 5. 

[0019] Furthermore, according to a second aspect of 
the present invention, in the above-mentioned vehicle 
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body front stmcture, the torque box 7 is joined to the 
frames in such a manner as to extend between the front 
frame 1 and the curved portion 2. 
[0020] To describe respective members constituting 
the vehicle body, as shown in Fig. 3, a pair of left and 
right front frames 1 (a right-hand side frame being omit- 
ted from description) extend longitudinally along the in- 
ner sides of wheel aprons of wheel wells 1 5 constituting 
side walls of an engine compartment 14 and inclines 
downwardly via the curved portion 2 from the toe board 
6. as a boundary, which separates the engine compart- 
ment from a passenger compartment to connect to the 
floor frame 3 (refer to Figs. 1 and 4). The curved portion 
2 IS preferably joined to a lower surface of a rear end of 
the troni frame 1 with a joint flange 2A but it may be 
constructed as an integral part which continuously joins 
the from frame 1 to the floor frame 3. In addition, side 
structures which define the vehicle width are disposed 
outwardly of the frames by a distance equal to the width 
of the wheel well in which a wheel is accommodated. 
The side structures include a front pillar 4 and a side sill 
5 joined to a lower end portion of the front pillar 4 so as 
to form a step portion. The toe board 6 constitutes a rear 
wall of the wheel well 1 5 which joins the frames 1,2,3 
and the side structures 4, 5 in a transverse direction. To 
complement the rigidity reinforcement function of the toe 
board 6 the frames 1 , 2, 3 and the side structures 4, 5 
are joined together with the torque box 7 in the trans- 
verse direction. 

[0021] As shown in Fig. 4, the toque box 7 according 
to the first embodiment of the present invention is con- 
structed into a closed-sectional structure by joining a 
gusset portion having a substantially U-shaped cross 
section which is disposed on the engine compartment 
side to the toe board 6. The gusset portion includes the 
substantially horizontal uppersurface 8, afront surface 

9 which curves along the rear wall of the wheel well and 
the lower surface 1 0 which inclines downwardly toward 
the outward of the vehicle. Provided on the upper sur- 
face 8 in a curved fashion are an inner flange 8A joined 
to an outer surface of the front frame 1 . a middle flange 
SB constituting a first joint surface to the toe board 6 and 
an outer flange 8C joined to an inner surface of the front 
pillar 4. Provided on the front surface 9 In a curved fash- 
ion are an inner flange 9A stretching between the front 
frame 1 and the curved portion 2 to be joined thereto 
and an outer flange 9C joined to the Inner surface of the 
front pillar 4. In addition, provided on the lower surface 

10 in a curved fashion are an Inner flange IDA (not 
shown) joined to an outer surface of the curved portion 
2, a middle flange 1 0B constituting a second joint sur- 
face to the toe board 6 and an outer flange 1 0C stretch- 
ing between the front pillar 4 and the side sill 5 to be 
joined thereto. Furthermore, a middle recessed portion 

1 1 is fomned from a substantially ceritral portion of the 
front surface 9 toward the toe board 6, and a top portion 
is made to function as a middle flange 1 1 B constituting 
a third joint surface to the toe board 6. 
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[0022] Fig. 1 shows a state in which the respective 
constituent components shown in the exploded per- 
spective view of Fig. 4 are assembled together (shown 
in dashed lines except for the torque box 7). The con- 
5 struction relative to joints between the torque box 7 and 
the frames 1 , 2, 3. as well as the side structures 4, 5 is 
clearly understood from Fig. 2A which is the front view 
of the portion shown In Fig. 1 , and the construction rel- 
ative to joints between the respective joint flanges of the 
10 torque box 7 and the toe board 6 is clearly understood 
from Fig. 2B which is the cross section of the portion 
shown in Fig. 1. Reference characters in Fig.-2B de- 
notes a joint portion where the respective joint surfaces 
SB, 10B and 118 of the torque box 7 and the toe board 
f5 6 are spot welded together. It is understood from these 
drawings that the inner side of the torque box 7 is joined 
to the front frame 1 and the curved portion 2 thereover, 
that the outer side thereof is joined to the front pillar 4 
and the side sill 5 thereover via the lower surface 9 
formed in such a manner as to be oriented downwardly 
which increases the joint area, and that the gusset por- 
tion having the substantially U-shaped cross section is 
jointed to the toe board 6 to form a strong closed-sec- 
tional structure (in particular, in the example illustrated 
in the figures, a two-box closed-sectional structure by a 
three-point joint between the torque box and the toe 
board 6 is realized by the fomnation of the middle re- 
cessed portion 1 1 , whereby the stable joint is provided 
and-the torque box is made stronger). 
[0023] According to the structure as has been de- 
scribed heretofore, in case the vehicle is involved in a 
crash accident, whereupon an excessive impact load is 
applied to the vehicle from front; the impact load can be 
transmitted or dispersed from the front frame to the side 
structures via the torque boxes. Moreover, since the 
joint area of the torque box on the side where the torque 
box Is joined to the side structures is constructed to be 
larger, the impact surface pressure on the side structure 
side can be reduced to increase the perfonnance of re- 
sistance to impact. In addition, in a case where the joint 
of the torque box 7 to theframes is constructed to stretch 
-between thefront frame 1 and the curved section 2 (refer 
to a portion hatched with inclined lines in Fig. 4), the 
impact load can be transmitted or dispersed to the side 
structures via the torque box 7 from the initial stage of 
the defomnation of the front frame 1 , and the load can 
continue to be transmitted stably to the side structures 
4, 5 side via the torque box 7 while the defomnation prop- 
agates from the front frame 1 to the curved portion 2. As 
a result, the rigidity at the portion In the vicinity of the 
rear end portion of the front frame can be improved to 
provide a stable defomnation behavior at the rear end 
portion of the front frame. Furthennore, even in a case 
where the curved portion 2, wh ich is a separate member, 
is constructed to be joined to the lower surface of the 
rear end of the front frame 1 in view of the advantage of 
production, the joint between the curved portion 2 and 
thefrontframe 1 can be strongly reinforced with the joint 
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flanges of the torque box 7. 

[0024] Figs. 5 to 7 show a second embodiment of a 
vehicle body front structure according to the present in- 
vention. According to this embodiment, as shown in Fig. 
5, a torque box 7 is divided into a first torque box 7A 
which is to be disposed in the inside of the vehicle body 
and a second torque box 7B disposed in the outside of 
the vehicle body in such a manner as to be contiguous 
with the first torque box 7A. As shown in Fig, 6, prefer- 
ably the toe board 6 is disposed on a passenger com- 
partment side of the first torque box 7A, between the 
first torque box 7A and the second torque box 7B and 
an engine compartment side of the second torque box 
7B. Consequently, in the embodiment shown in the fig- 
ures, a first gusset 12 constituted by joining the first 
torque box 7A to the toe board 6 is formed in a U-shaped 
cross section which opens to the passenger compart- 
ment side whereas a second gusset portion constituted 
by joining the second torque box 78 to the toe board 6 
is formed in a U-shaped cross section which opens to 
the engine compartment side. Then, the toe boards 6, 
which are disposed on the open sides of the respective 
gussets; are jointed thereto. 

[0025] According to the construction as described 
above, an inclined rising surface of the second gusset 
13 which is provided in the outside of the vehicle body 
on the toque box 7 disposed on the passenger compart- 
ment side can be used as a foot rest for the driver or the 
front seat passenger, and in addition thereto, the toe 
board 6 disposed between the first and second gussets 
in a Z-shaped fashion functions as a stretching member 
having a closed-sectiohal.:structure, whichrcan contrlbr 
ute to the improvement' in rigidity, suppression^ of vibra- 
tions and improvement In .resistance force against the 
impact applied from front. .Fig.:7 is the exploded per- 
spective view of the structure as viewed from the pas- 
senger compartment side, and rt Is dearly understood 
therefrom that the inclined rising surface of -the second 
gusset 13 is situated on the viewer's side. 
[0026] Thus, while the embodiments of the present in- 
vention have been described, selections may be made 
appropriately without departing from the spirit and scope 
of the present invention with respect to the construction 
relative to the configurations of the front, frame,. the 
curved portion and the floor frame including the respec- 
tive cross sections thereof and the construction relative 
to the joint therebetween, the configurations of the front 
pi liar and the side si II constituting the side structures and 
the construction relative to the joint therebetween, the 
configuration, of the torque box (the closed-section Is 
configured only by the torque box itself so that the toe 
board is attached thereto, as required) detemnined by 
the cross-sectional configuration of the gusset compris- 
ing the upper, lower and front surfaces including the con- 
figuration of the middle recessed portion and the mode 
of joint of the gusset to the toe board, the mode of joining 
the torque box and the frames and the side structures, 
the mode of dividing the torque box and the construction 



relative to the joint of the divided torque boxes to the toe 
board. 

[0027] As has been described in detail heretofore, ac- 
cording to the present Invention, the vehicle body front 

5 structure includes the front frames and the floor frames 
which extend f onward and- rearward, respectively, from 
the curved portions provided along the toe board, the 
side stmctures disposed transversely outwardly of the 
frames, respectively, and the closed-section torque box- 

10 es for joining the frames to the side structures, wherein 
the joint area of the torque box on the sides thereof 
where the torque box is joined to the side structures Is 
Increased by joining the frame to the side structure sub- 
stantially horizontally on the upper surface of the torque 

15 box and joining the frame to the side structures on the 
lower surface of the torque box which is formed in such 
a manner as to be oriented downwardly. According to 
this structure. In case an excessive impact load Is ap- 
plied to the vehicle from front, the impact load can be 

20 transmitted or dispersed from the front frame to the side 
structures via the torque boxes, and moreover since the 
joint area of the torque box on the side where the torque 
box is joined to the side structures is constructed to be 
larger, the impact surface pressure on the side structure 

25 side can be reduced to increase the performance of re- 
sistance to impact. 

[0028] In addition, according to the present invention, 
the vehicle body front structure Includes the front frames 
and the floor frames which extend forward and rear- 

30 ward, respectively, from the curved portions along the 
toe board, the side structures disposed transversely out- 
wardly of the frames, respectively, and the closed-sec- 
tion torque boxes for joining the frames to the side struc- 
tures, and in this construction, in a case where the joint 

35 of the.torque. box to the frames is constructed to stretch 
between the front frame to, the curved section, the im- 
pactiload.can be transmitted or dispersed to-the side 
structures via the torque box from the initial stage of the 
defonnation of the front frame, and the load caacontin- 

40 ue to be transmitted stably to the side structures side 
■yfa-ithe tprque. box while the defomnation propagates 
fronri.the front frame to the curved portion, whereby the 
rigidity at the portion in the vicinity of the rear end portion 
of the front frame can be improved to provide a stable 

45 deformation behavior at the rear end portion of the front 
frame. Furthemriore. even in a case where the curved 
portion, which is a separate member, Is constructed to 
be joined to the lower surface of the rear end of the front 
frame, the joint between the curved portion and the front 

50 frame can be strongly reinforced with the joint flanges 
of the torque box. 

[0029] Furthermore, in a case where the curved por- 
tion is joined to the lower surface of the front frame at 
the rear end thereof, a curved frame can easily be pro- 
55 duced by joining together relatively short members 
which can easily be adapted to the radius of curvature 
of the toe board. 

[0030] Moreover, in a case where the torque box is 
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formed into the shape of a closed-section by the gusset 
disposed on the engine compartment side and the toe 
board joined to the gusset and disposed on the passen- 
ger compartment side and where the first joint surface 
and the second joint surface are formed on the upper 
surface and the lower surface of the gusset, respective- 
ly, in such a manner as to be joined to the corresponding 
surfaces of the toe board, the strong closed-section 
structure can easily be obtained only by ensuring that 
the gusset having the U-shaped cross section on which 
the joint surfaces aref omned is prepared to be combined 
with the toe board. 

[0031] In addition, in a case where the third joint sur- 
face is formed from the front surface of the gusset to- 
ward the toe board, the two-box closed-section structure 
is realized through the three-point joint to the toe board, 
whereby the joint is made stable and the strong torque 
box is constnjcted. 

[0032] Furthermore, in a case where the torque box 
is divided into the first torque box disposed transversely 
inside and the second torque box disposed contiguously 
with the first torque box and transversely outside, the 
divided torque boxes can be disposed at proper posi- 
tions in accordance with their configurations, this im- 
proving the degree of freedom in design. 
[0033] Moreover, in a case where the toe board Is dis- 
posed on the passenger compartment side of the first 
torque box, between the first torque box and the second 
torque box and on then engine compartment side of the 
second torque box, the inclined rising surface of the sec- 
ond gusset which is disposed on the passenger com- 
partment side can be used as the foot rest for the driver 
or the front seat passenger, and in addition thereto, the 
toe board disposed between the first and second gus- 
sets in the Z-shaped fashion functions as the stretching 
member having the closed-sectional structure, which 
can contribute to the improvement in rigidity, suppres- 
sion of vibrations and improvement in resistance force 
against the impact applied from front. 
[0034] Thus, according to the present invention, there 
is provided the vehicle body front structure provided with 
the torque boxes which can improve the rigidity of the 
portions in the vicinity of the rear end portions of the front 
frames only by the simple modifications to the structure 
and can sufficiently transmit or disperse the impact load 
to the side, structures. 



Claims 

1 . A vehicle body front structure comprising: 

a frame (1 , 2, 3) including a front frame (1) and 
a floor frame (3) joined together by a curved 
portion (2) provided along a toe board (6), said 
front frame (1 ) extending in a forward direction 
from the curved portion (2), said floor frame (3) 
extending in a rearward direction therefrom; 
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a side structure (4, 5) disposed transversely 
outwardly of said frame (1 , 2. 3), respectively; 
and 

a closed-section torque box (7) for joining said 
frame (1 , 2, 3) to said side structure (4, 5), 

wherein said frame (1 , 2, 3) and said side 
structure (4, 5) are joined to an upper surface (8) of 
said torque box (7) to be substantially horizontally 
relative to each other and said frame (1 , 2, 3) and 
said side stnjcture (4, 5) are joined to a lower sur- 
face (10) of said torque box (7) which is fonned in 
such a manner as to be oriented downwardly toward 
said side structure (4, 5), to thereby increase the 
joint area of said torque box (7) on a side thereof 
where said torque box (7) is joined to said side 
structure (4, 5). 

2. A vehicle body front structure comprising: 

a frame (1 , 2, 3) including a front frame (1 ) and 
a floor frame (3) joined together by a curved 
portion (2) providing along a toe board (6), said 
front frame (1) extending in afonward direction 
from the curved portion (2), said floor frame (3) 
extending in a rearward direction therefrom; 
a side structure (4, 5) disposed transversely 
outwardly of said frame (1 , 2, 3), respectively; 
and 

a closed-section torque box (7) for joining said 
frame (1 , 2, 3) to said side structure (4, 5), 

wherein said torque box (7) is joined to said 
frame (1 , 2, 3) in such a manner as to extend from 
said front frame (1) to said curved portion (2). 

3. The vehicle body front structure according to claim 
1 or 2, wherein said curved portion (2) is joined to 
a lower surface at a rear end of said front frame (1). 

4. The vehicle body front structure according to claim 
1 , 2 or 3, wherein said torque box (7) Is formed into 
a shape of a closed-section by a gusset disposed 
on an engine compartment side and said toe board 
(6) joined to said gusset and disposed on a passen- 
ger compartment side, and 

wherein a first joint surface (SB) and a second 
joint surface (10B) are fonned on an upper surface 
and a lower surface of said gusset, respectively, in 
such a manner as to be joined to corresponding sur- 
faces of said toe lx>ard (6). 

5. The vehicle body front structure according to claim 
4, wherein a third joint surface (1 1 B) is formed from 
a front surface of said gusset toward said toe boai-d 
(6). 

6. The vehicle body front structure according to any 
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one of claims 1 to 5, wherein said torque box (6) is 
divided into a first torque box (7A) disposed trans- 
versely inside and a second torque box (7B) dis- 
posed contiguously with said first torque box (7A) 
and transversely outside. ^ 

7. The vehicle body front structure according to claim 
6, wherein said toe board (6) is disposed on a pas- 
senger connpartnnent side of said first torque box 
(7A), between said first torque box (7A) and said io 
second torque box (7B) and on an engine compart- 
ment side of said second torque box (7B). 
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be substantially horizontally relative to each other, and 
are also joined to a lower surface (1 0) of the torque box 
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• •downwardly toward the side structure (4,5), to thereby 
increas^ the joint area of the torque box (7) on a side 
therWof .where the torque box (7) is joined to the side 
^structure (4,5). 



CO 
< 
00 

<o 
o 

o> 
o 

CM 



Q. 
UJ 



UP 



FIG. 1 



11 8 .„rii i T 




Printed by Jouve. 75001 PARIS (PR) 



BNSDCX:iD: <EP 1209068A3J.> 



EP 1 209 068 A3 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 01 12 7393 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Cttaiion ct document wHh indicatton, where appropriate, 
oi relevant passages 



Relevant 
to claim 



CLASSIFICATION OF THE 
APPLICATION <liiLCL7> 



OE 197 09 347 C (AUDI NSU AUTO UNION AG) 
18 June 1998 (1998-06-18) 
I* column 2, line 59 - column 3, line 49; 
I f igjres ^ 

= EF D 90£ 371 A (FUJI HEAVY IND LTD) 
i 14 J^prll 1999 (1999-04-14) 

cDlumn 3, line 21 - line 50; figures * 

PATENT ABSTRACTS OF JAPAN 

vcl . ;^0G0, ro. 04, 

31 August 2O00 (2000-08-31) 

& J? 2000 016333 A (DAIHATSU MOTOR CO 

LTD), 18 January 2000 (2000-01-18) 

♦ abstract * 



1-5 



1-5 



1,2 



B62D25/20 
B62D21/10 
B62D27/d4 



TECHNICAL RELDS 
SEARCHED (lnLCI.7) 



B62D 



The present search report has been drawn up (or all claims 



Plaoo of seaich 


Dale completion d thi 


a saarch 


Examinar 


THE HAGUE 


17 October 


2002 


Hageman, L 



CATEGORY OF CfTED DOCUMENTS 

X : paii;oiJtarty relevant if laken aSane 

Y : particularty neievani if combined with another 

document or me same category 
A : technological background 
O: nor»-written disclosure 
P : Iniennefflate document 



T : theory or prtndplo underlying the invention 
E : earlier patem document, bui pubUshed on. or 

after the fiHng dale 
D : document cted in theappfication 
L : document died Ibr other leasons 

A " mem conesponding 



2 



BNSDOCID: <EP. 



.1209068A3_U> 



EP 1 209 068 A3 



ANNEX TO THE EUROPEAN SEARCH REPORT 

ON EUROPEAN PATENT APPLICATION NO. EP 01 12 7393 



This annex lists the paleni famiiy membersrelat'mg ic the patent documents cited in tne above-mentioned European search report. 
The members are as contained in the European Patent Office EDP file on 

The Euiopean Patent Offioe is in no way Kable for these particulars which are merely given for the purpose of informatron. 

17-10-2002 





Patent docu mem 






Pubiisation 






Patent family 


i^ubfi cation 




cited m search report 






date 






member(s) 


date 


DE 


19709347 


C 


18- 


06-1998 


DE 


19709347 CI 


18-06-1998 


EP 


0908371 


A 


14- 


04-1999 


JP 


11078991 A 


23-03-1999 












EP 


0908371 A2 


14-04-1999 












US 


6145923 A 


14-11-2000 



JP 2000016333 A 18-01-2000 NONE 



si 

o 

I*. I — — - ' 

o 

w For more details about this annex : see Official Journal of the European Patsnt Office. No. 12/82 



3 



BNSDOCID: <EP l20906aA3_l_> 



■ ■ ■ -i-''^ 



... .., . J .. _ , . 



THIS PAGE BLANK <usPTO) 



